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Abstract: Background: ABO blood group antigens have been identified as pathological 
agent in different disease conditions. For some time, the association of blood group with 
pregnancy associated conditions like pre-eclampsia is extensively under debate. Pre-
eclampsia is a distressing condition of pregnancy which commonly causes maternal and 
fetal mortality around the globe. Multiple risk factors are found to be associated with pre-
eclamptic occurrence. In this study our aim was to delineate a specific blood group which 
could be implicated as a risk factor for pre-eclampsia.  
Methods: This retrospective study was conducted in a tertiary care hospital of Karachi 
and retrieved obstetric data including blood group was from medical record files of 368 
patients. Obtained data was analyzed by IBM SPSS version 21.  
Results: The prevalence of B group was recorded to be 41.3% as compared to O (26.1%), 
A (22.8%) and AB (9.8%). So, it can be concluded that women having blood group B are 
more prone to develop pre-eclampsia.  
Conclusion: Blood grouping of pregnant women in early weeks of pregnancy could assist 
in prediction or better management of pre-eclampsia.  
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Introduction: 
Blood group determining ABO antigens are expressed not only on human red blood cells but also on 
many other distinct cell types like platelets, epithelial cells, nerve cells and vascular endothelium [1]. 
Due to this diverse expression, many researchers have investigated their possible role in the pathogenesis 
of several diseases, such as carcinomas, cardiovascular, infectious diseases, neurological and thrombotic 
disorders [2]. The ABO antigen association with certain diseases (thrombotic disorders) was found to be 
related with the increased circulating levels of factor VIII and von Willebrand factor in the plasma [3] 
Along with other different disease conditions, many studies have supported the evidence of ABO antigen 
relation to adverse pregnancy outcomes [4].  
Pre-eclampsia, the most grievous pregnancy outcome is a leading cause of fetal and maternal mortality 
and morbidity around the world [5], approximately 6% of pregnancies are affected by this condition 
worldwide [6]. It creates a pathophysiological condition during pregnancy in which maternal body’s 
balanced inflammatory and endothelial affairs are disturbed and exaggerated [7]. Although the exact 
mechanism of pre-eclamptic origin is still enigmatic, however many research studies have supported the 
notion of its association with multiple risk factors contributing to occurrence of pre-eclampsia [8]. Along 
with many risk factors such as first pregnancy, obesity, old maternal age and previous pre-eclamptic 
pregnancy etc., ABO antigens were also found to have some association with pre-eclampsia [9]. 
In recent years, many researchers have tried to find a definite type of blood group that can be linked to 
the pathogenesis of pre-eclampsia; yet no consensus is available for a specific blood group to increase 
the risk of developing pre-eclampsia. 
As the occurrence rate of pre-eclampsia is highest in developing countries, with 19% in Pakistan only 
[10], the legitimate understanding of blood group association as a risk factor for pre-eclampsia would be 
conducive to timely diagnose and follow up the pregnant women with risk of developing pre-eclampsia. 
Despite the fact that pre-eclampsia is being the most common complication of pregnancy, still there is 
scanty data on the association of blood group with pre-eclampsia in Pakistan. Hence we desired to assess 
this association in a group of pregnant women diagnosed with pre-eclampsia. The attained data would be 
of significant importance for the health facility planners and health providers of Pakistan.  
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The retrospective study was conducted in Basic Medical Sciences Institute (BMSI) in collaboration with 
Department of Obstetrics and Gynecology of Jinnah Postgraduate Medical Centre (JPMC), a tertiary 
care hospital of Karachi, which receives large number of pregnant women. Approval for the study was 
obtained from the Institutional Review Board (IRB) of Jinnah Postgraduate Medical Centre (JPMC) 
Karachi. (Ref: NO.F.2-81/GENL-2017-IRB/15107/JPMC). All pregnant women who developed pre-
eclampsia, between the periods of January 1st 2017 through June 30th 2017 were included. The obstetric 
and medical history (age, parity, past history, vital signs, weight, height and proteinuria) of 368 subjects 
was recorded from medical record files. Blood groups were also recorded from patient records. The 
maternal blood groups were coded as A, B, O, AB and Rh (+/-). Determination of blood group was done 
by haemagglutination method using monoclonal Anti A, Anti B and Anti D sera. Rh negative blood 
group subjects were excluded from the study as Rh positive phenotype is common among blood groups 
[11].  
Pre-eclampsia was taken as having high blood pressure (>140/90 mmHg) accompanied by proteinuria 
>300 mg/24 h urine, after 20th week of pregnancy (Practice ACOG, 2002). IBM SPSS version 21 was 
used for data recording and analysis. Continuous variables were presented as mean ± standard deviation 
(SD) and categorical data were summarized by counts and percentages analyzed by Student t-test. The 
limit of statistical significance used was p-value < 0.05. 
 
Results  
A total of 368 women with diagnosed pre-eclampsia were recruited in the study. Mean age of study 
subjects was 27.7±2.53years. Around 35.8% (n=132) of the subjects were primiparae. Majority of the 
women were multiparous (n=236; 64.1%). Mean age and parity according to blood groups are presented 
in Table 1. Mean age in od blood group O subjects were significantly lower as compared to rest of the 
groups (p=0.042).  The most prevalent blood group was found to be group B Rh+ (41.3%; p=0.035). 
Prevalence of other blood groups according to this study showed 26.1% of O Rh+, 22.8% of A Rh+ and 
9.8% AB Rh+ blood group (Table 1) and (Fig 1). 
 
Table 1: Blood group distribution of study participants 
 
Blood Type Age (year) Parity (mean) n (%) 
O Rh+  24.9 ± 2.24 2.3 96 (26.1) 
A Rh+  28.9 ± 1.59 3.6 84 (22.8) 
B Rh+ 28.7 ± 2.22 3.2 152 (41.3) 
















Figure 1:  
Distribution of blood groups in pre-eclamptic patients 
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The association of blood group as a risk factor for pre-eclampsia along with other risk factors has been 
investigated for a long time worldwide in order to timely predict the occurrence of the condition. 
However, in our region its association with pre-eclampsia is not studied much. The present study 
attempted to analyze the significant association of B Rh+ve blood group with pre-eclampsia as compared 
to other blood groups. This was consistent with the finding of Roshdi et al. [12] who also found that 
blood group B Rh+ve has highest association with pre-eclampsia. Regarding the association of Rh-ve 
group with the disease, we would not be able to comment on it as it is known to be less prevalent in 
general population [11] and in this study women who were negative for Rh were not included.  
Many previous studies reported a wide range of incomparable results such as; the actual relation between 
blood group and pre-eclampsia, or which blood group labeled as a true associate of pre-eclampsia 
ranging from no association [13] [14] to labeling AB blood group as having higher risk of developing 
pre-eclampsia [15, 16] or blood group O to be associated with pre-eclampsia [9]. However, findings of a 
meta-analysis by Franchini et al. [17] reported blood group O as a protected factor against pre-
eclampsia. Another cohort study of Sweden showed that women with O blood group have the lowest 
risks of developing this disorder [18]. 
It has been observed that association of ABO antigens with structural protein domain of clotting factor 
VIII and von Willebrand factor crucially affects the mechanism of coagulation [19]. Blood group O 
containing individuals have increased probability of bleeding episodes because of decreased 
concentration of these clotting factors, attributable to the fact that only H antigen is present in this blood 
group. Contrary to that, in non O blood group individuals, the increase levels of factor VIII and von 
Willebrand factor has been imputed with increased chances of thromboembolic diseases [20, 21]. 
Previously pre-eclampsia has also been depicted as a condition of inherited thrombophilia involving 
placental vascular thrombosis [14], hence; the increased concentration of clotting factors in women of A 
or B antigen containing blood groups may show enhanced thrombotic effects, contributing to 
pathogenesis of pre-eclampsia [22]. As a matter of fact, various researchers have persistently proclaimed 
that factor VIII and von Willebrand factor levels are enhanced in pre-eclamptic pregnancy in contrast to 
healthy pregnancies. This association also, shows the link between A/B antigen and pre-eclamptic risk 
[23].   
Moreover, in previous studies also it has been observed that von Willebrand factor levels showed 25% 
higher association with A, B or AB antigen as compared to O antigen [24], hence further proving 
enhanced thromboembolic activity in individuals with blood group A/B.   
Another possible mechanism of association of blood group antigens with hypertensive state of 
pregnancy is through immune response of mother. In pre-eclampsia, Placental Protein (PP 13) acts as an 
early prediction marker of disease.   During early trimester of pregnancy, production of Placental Protein 
(PP13) occurs which binds to beta-galactoside of A/B antigens, as PP13 has strong affinity for A/B 
antigen. This results is segregation and ultimately low plasma levels of PP13. Hence, these low levels 
predispose to hypertensive complications like pre-eclampsia [3]. 
The obvious disparity of association between blood group and pre-eclampsia in different parts of the 
world is may be because of a difference in distribution of ABO phenotypes in different populations, and 
even within different ethnic groups of same population. The reason behind this disparity is still vague 
[25]. Hence, within Pakistan also different researchers found varying blood group distributions in 
different regions. Research studies done in Khyber-pukhtunkhwa [26] and Punjab [27] noticed blood 
group B to be more frequent as compared to other groups in general population as reported by the 
current study. Also, studies done in Sindh and Balochistan found blood group O to be more dominant in 
these regions [28, 29]. However, in our region prevalence of a different blood group as compared to 
other regions of Pakistan is again attributable to difference in ABO phenotypes. However, we could not 
be able to comment on blood group prevalence on ethnic grounds due to our small sample size. With 
these findings, we can say that blood group B was found more prevalent in pre-eclampsia, and as a risk 
factor blood group B has some association with pre-eclampsia.    
 
Conclusion:  
This study proposes association between ABO blood group and pre-eclampsia with women having blood 
type B being more prone to develop pre-eclampsia. As ABO blood group system has considerable role in 
body’s hemostasis process, the pregnant women with blood type B should be given extra attention and 
precise antenatal monitoring to be able to predict the risk of pre-eclampsia.  
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